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O tliO tliOutlineOutline

Basic questionsBasic questions
The big geologic picture The big geologic picture -- basin and reservoirbasin and reservoir
Test site geology at Decatur, IllinoisTest site geology at Decatur, Illinois
The physical set up at the test siteThe physical set up at the test site
What about the delivery of the COWhat about the delivery of the CO22??
COCO22 –– Where will it go and how do we check on it?Where will it go and how do we check on it?
E dE dExpected outcomesExpected outcomes
Challenges and problemsChallenges and problems
B d tiB d tiBroader perspectivesBroader perspectives



ElectricElectric
GGGeneratorsGenerators
Nameplate Nameplate 

CapacityCapacity

Electric Generators
Nameplate Capacity (MW)

< 100

100 to 1000

1000 to 2000

2000 to 3000

> 3000

IL Basin, Generalized,

MGSC Project Area Counties

Source:  US DOE Energy Information Administration 2002.



ElectricElectric
G tG tGeneratorsGenerators
Annual COAnnual CO22

EmissionsEmissions

Electric GeneratorsElectric Generators
Annual CO2 emissions (Tons)

< 10,000

10,000 to 100,000

100 000 to 1 000 000100,000 to 1,000,000

1,000,000 to 10,000,000

> 10,000,000

IL Basin, Generalized

MGSC Project Area Counties

Source:  US DOE Energy Information Administration 2002; US EPA Acid Rain 2002, EGRID 2000.



Basic questionsBasic questions



What did we do in Phase I?What did we do in Phase I?

Assessed the Illinois Basin sedimentary reservoir framework Assessed the Illinois Basin sedimentary reservoir framework 
for geological sequestration opportunitiesfor geological sequestration opportunities
Developed data base and carried out basic mapping;Developed data base and carried out basic mapping;Developed data base and carried out basic mapping; Developed data base and carried out basic mapping; 
assessed basin structure and saline reservoir geochemistryassessed basin structure and saline reservoir geochemistry
Defined sequestration resource in mature oil reservoirs, Defined sequestration resource in mature oil reservoirs, 
selected coal seams and saline reservoirsselected coal seams and saline reservoirsselected coal seams, and saline reservoirsselected coal seams, and saline reservoirs
Defined fixed sources and quantified emissionsDefined fixed sources and quantified emissions
Carried out preliminary pipeline studyCarried out preliminary pipeline study
M t h d j d i k ill t ti fM t h d j d i k ill t ti fMatched major sources and sinks as an illustration of Matched major sources and sinks as an illustration of 
capacitycapacity
Developed education outreach materials and web siteDeveloped education outreach materials and web site
Compiled 478Compiled 478--page comprehensive reportpage comprehensive report



What are we doing in Phase II?What are we doing in Phase II?gg

Completed singleCompleted single--well huff ’n puff injection testwell huff ’n puff injection test
Developed coalbed methane injection site: four Developed coalbed methane injection site: four 

ll d ill d d t t d t t i j ti dll d ill d d t t d t t i j ti dwells drilled and tested, test injection underway; wells drilled and tested, test injection underway; 
2424--hour injection begins July 08hour injection begins July 08
Second EOR site identified; permit being soughtSecond EOR site identified; permit being soughtSecond EOR site identified; permit being soughtSecond EOR site identified; permit being sought
Third EOR test site identified and other Third EOR test site identified and other 
candidates being screenedcandidates being screenedgg
Phase II saline reservoir activities merged with Phase II saline reservoir activities merged with 
Phase III; 2D seismic acquired; regional mapping Phase III; 2D seismic acquired; regional mapping 

l dl dcompletedcompleted



What are we doing in Phase III?What are we doing in Phase III?gg

A collaboration of the Archer Daniels Midland A collaboration of the Archer Daniels Midland 
Company (ADM) the Midwest GeologicalCompany (ADM) the Midwest GeologicalCompany (ADM), the Midwest Geological Company (ADM), the Midwest Geological 
Sequestration Consortium, Schlumberger Sequestration Consortium, Schlumberger 
Carbon Services, and other subcontractors Carbon Services, and other subcontractors 
plans to inject 1 million metric tons of carbon plans to inject 1 million metric tons of carbon 
dioxide at a depth of 7,500 +/dioxide at a depth of 7,500 +/-- ft to test ft to test 
geological carbon sequestration in a salinegeological carbon sequestration in a salinegeological carbon sequestration in a saline geological carbon sequestration in a saline 
reservoirreservoir



Who are the major players?Who are the major players?j p yj p y
The Illinois State Geological Survey (ISGS) leads a The Illinois State Geological Survey (ISGS) leads a 
research consortium of the Illinois Indiana and Kentuckyresearch consortium of the Illinois Indiana and Kentuckyresearch consortium of the Illinois, Indiana, and Kentucky research consortium of the Illinois, Indiana, and Kentucky 
geological surveys (geological surveys (Midwest Geological Sequestration Midwest Geological Sequestration 
ConsortiumConsortium), in place since 2003, to assess the geological ), in place since 2003, to assess the geological 
carbon sequestration potential of the Illinois Basincarbon sequestration potential of the Illinois Basin
National Energy Technology Laboratory, Office of Fossil National Energy Technology Laboratory, Office of Fossil 
Energy leads for theEnergy leads for the U S Department of EnergyU S Department of EnergyEnergy, leads for the Energy, leads for the U.S. Department of EnergyU.S. Department of Energy
ADM ADM for COfor CO22 supply, permitting, site development, facilities supply, permitting, site development, facilities 
engineering, COengineering, CO22 handling, outreach, and 24/7 operationshandling, outreach, and 24/7 operations
Schlumberger Carbon ServicesSchlumberger Carbon Services will provide innovative will provide innovative 
technologies for well design, logging and completion, risk technologies for well design, logging and completion, risk 
assessment subsurface reservoir characterization andassessment subsurface reservoir characterization andassessment, subsurface reservoir characterization, and assessment, subsurface reservoir characterization, and 
geophysical monitoring geophysical monitoring 



The Archer Daniels Midland CompanyThe Archer Daniels Midland Companyp yp y

Global company with Global company with 
$44 billion sales, $44 billion sales, 
27 000 l27 000 l27,000 employees27,000 employees
Processes >500,000 Processes >500,000 
bu corn/day atbu corn/day atbu corn/day at bu corn/day at 
Decatur, ILDecatur, IL
Multiple products Multiple products 

d d fd d fproduced from cornproduced from corn



H did t t thi i t?H did t t thi i t?How did we get to this point?How did we get to this point?

ISGS work from 2003ISGS work from 2003--05 showed high potential in 05 showed high potential in 
the the Illinois BasinIllinois Basin for geological carbon for geological carbon 
sequestrationsequestrationsequestrationsequestration
SmallSmall--scale COscale CO2 2 injection tests underway, 2005injection tests underway, 2005--
09, mostly in oil fields09, mostly in oil fields09, mostly in oil fields09, mostly in oil fields
DOE desired largeDOE desired large--scale testing to begin before scale testing to begin before 
2009; required major source of CO2009; required major source of CO22 and a and a 
suitable site in close proximitysuitable site in close proximity
Discussions with ADM began in December 06Discussions with ADM began in December 06
P l b i d M 0 f d d D b 0P l b i d M 0 f d d D b 0Proposal submitted May 07; funded December 07Proposal submitted May 07; funded December 07



Wh t i th Ph III j t h d l ?Wh t i th Ph III j t h d l ?What is the Phase III project schedule?What is the Phase III project schedule?

The project was funded December 18, 2007The project was funded December 18, 2007
Baseline environmental activities to began spring 08Baseline environmental activities to began spring 08
Preliminary UIC permit hearing expected August 08Preliminary UIC permit hearing expected August 08Preliminary UIC permit hearing expected August 08Preliminary UIC permit hearing expected August 08
Injection well drilling: NovemberInjection well drilling: November--December. 08; ~ 68 days to December. 08; ~ 68 days to 
drilldrill
UIC C l ti R t b d ll d tUIC C l ti R t b d ll d tUIC Completion Report based on well dataUIC Completion Report based on well data
Final functional testing of compression, pipeline, and wellhead Final functional testing of compression, pipeline, and wellhead 
initiated in fall 09initiated in fall 09
I j ti ld f D b 2009I j ti ld f D b 2009 D b 2012D b 2012Injection would occur from December 2009Injection would occur from December 2009-- December 2012December 2012
Verification wells would be drilled ~ summer 2009Verification wells would be drilled ~ summer 2009
andand ~ summer 2012 (if second well funded)~ summer 2012 (if second well funded)( )( )
Environmental monitoring through December 2014Environmental monitoring through December 2014



MGSC Partners and AdvisorsMGSC Partners and AdvisorsMGSC Partners and AdvisorsMGSC Partners and Advisors
Illinois State Geological SurveyIllinois State Geological Survey
Indiana Geological SurveyIndiana Geological Survey
Kentucky Geological SurveyKentucky Geological Survey
Archer Daniels Midland CompanyArcher Daniels Midland CompanyArcher Daniels Midland CompanyArcher Daniels Midland Company
Schlumberger Carbon ServicesSchlumberger Carbon Services
Illinois Government Agencies:Illinois Government Agencies:Illinois Government Agencies:Illinois Government Agencies:

Illinois Department of Natural Resources, Illinois Illinois Department of Natural Resources, Illinois 
Department of Commerce and Economic Opportunity Department of Commerce and Economic Opportunity ––
Office of Coal Development, Illinois Clean Coal InstituteOffice of Coal Development, Illinois Clean Coal InstituteOffice of Coal Development, Illinois Clean Coal InstituteOffice of Coal Development, Illinois Clean Coal Institute

Trade Groups:Trade Groups:
Illinois Corn Growers Association, EPRI, IOGCC, Illinois Corn Growers Association, EPRI, IOGCC, 
Illinois Oil and Gas Association Kentucky Oil and GasIllinois Oil and Gas Association Kentucky Oil and GasIllinois Oil and Gas Association, Kentucky Oil and Gas Illinois Oil and Gas Association, Kentucky Oil and Gas 
Association, Indiana Oil and Gas AssociationAssociation, Indiana Oil and Gas Association



MGSC P t d Ad i ( t’d)MGSC P t d Ad i ( t’d)MGSC Partners and Advisors (cont’d)MGSC Partners and Advisors (cont’d)

Environmental NGOs:Environmental NGOs:
Environmental Defense, Natural Resources Defense Environmental Defense, Natural Resources Defense 
CouncilCouncilCouncilCouncil

Industrial Partners:Industrial Partners:
Ameren, American Air Liquide, Aventine Renewable Ameren, American Air Liquide, Aventine Renewable 
Resources Biorecro LLC Blue Source BritishResources Biorecro LLC Blue Source BritishResources, Biorecro LLC, Blue Source, British Resources, Biorecro LLC, Blue Source, British 
Petroleum, Carbon Storage Partners, The Cline Petroleum, Carbon Storage Partners, The Cline 
Group, ConocoPhillips, Continental Carbonic Group, ConocoPhillips, Continental Carbonic 
Products, Drummond Coal, Duke Energy, EdisonProducts, Drummond Coal, Duke Energy, EdisonProducts, Drummond Coal, Duke Energy, Edison Products, Drummond Coal, Duke Energy, Edison 
Mission Group, Indiana Gasification, LincolnLand Mission Group, Indiana Gasification, LincolnLand 
AgriAgri--Energy, Louisville Gas and Electric, Peabody Energy, Louisville Gas and Electric, Peabody 
Energy, Power Holdings, Praxair, Spectra EnergyEnergy, Power Holdings, Praxair, Spectra Energy



The big geologic pictureThe big geologic picture basin andbasin andThe big geologic picture The big geologic picture -- basin and basin and 
reservoirreservoir



Illinois BasinIllinois Basin



NN--S Cross Section of CoalS Cross Section of Coal--bearing Strata in Illinoisbearing Strata in IllinoisNN S Cross Section of CoalS Cross Section of Coal bearing Strata in Illinoisbearing Strata in Illinois

By Christopher Korose, Jamie McBeth, and Colin Treworgy, ISGS 



Illinois Basin Stratigraphic Column

Pennsylvanian coal seams

Mississippian sandstone and carbonate oil reservoirs

Illinois Basin 
New Albany Shale

Stratigraphic
ColumnColumnMaquoketa Shale 

St. Peter Sandstone 

Mt. Simon Sandstone
Eau Claire Shale

from Leetaru, 2004



Sequestration CapacitiesSequestration Capacities**Sequestration CapacitiesSequestration Capacities

Seven major coal seams: 2.3Seven major coal seams: 2.3--3.3 billion tonnes3.3 billion tonnes
6 7 trillion ft6 7 trillion ft33 incremental methane(?)incremental methane(?)6.7 trillion ft6.7 trillion ft3 3 incremental methane(?)incremental methane(?)

Mature oil reservoirs: 140Mature oil reservoirs: 140--440 million tonnes440 million tonnes
860860--1,300 million barrels incremental oil1,300 million barrels incremental oil

St. Peter Sandstone: 1.6St. Peter Sandstone: 1.6--6.4   billion tonnes6.4   billion tonnes
Mt. Simon SandstoneMt. Simon Sandstone: : 2727--109 billion109 billion tonnestonnes

*DOE, 2007, Carbon Sequestration Atlas
of the United States and Canada



Mt. Simon Mt. Simon 
Sandstone Sandstone 

IsopachIsopach

ADM Site



A Model for Mt. Simon Sandstone A Model for Mt. Simon Sandstone ode o S o Sa ds o eode o S o Sa ds o e
Deposition:  Alluvial Fans in Death ValleyDeposition:  Alluvial Fans in Death Valley



Test site geology at Decatur, IllinoisTest site geology at Decatur, Illinois



Decatur, Illinois Decatur, Illinois eca u , o seca u , o s
LocationLocation

Decatur, IL is Decatur, IL is 
located in central located in central 
Illinois on theIllinois on theIllinois on the Illinois on the 
margin of the margin of the 
thickest part of the thickest part of the 
Mt. SimonMt. SimonDecatur Mt. Simon Mt. Simon 
Sandstone Sandstone 
depocenterdepocenter
Regional geologyRegional geology

Decatur

Regional geology Regional geology 
suggest favorable suggest favorable 
reservoir quality reservoir quality 
and adequate sealsand adequate sealsand adequate seals and adequate seals 
and backup sealsand backup seals



ADM 2D SurveyADM 2D Survey
N

SITE

October 07



The physical set up at the test siteThe physical set up at the test site



ADM Test SiteADM Test Site

~ 3/4 mile



View Southwest Across ADM siteView Southwest Across ADM site



View WestView West--northwest Across ADM sitenorthwest Across ADM site



Wh t b t th d li f th COWh t b t th d li f th CO ??What about the delivery of the COWhat about the delivery of the CO22??



ADM Test SiteADM Test Site
D

ADM Test SiteADM Test Site

AA Dehydration/Dehydration/AA Dehydration/ Dehydration/ 
compression compression 
facility locationfacility location
BB Pipeline routePipeline route

FC

BB Pipeline routePipeline route
CC Injection well Injection well 
sitesite
DD RepresentativeRepresentative

BD

DD Representative Representative 
verification well verification well 
sitessites
FF AnaerobicAnaerobicFF Anaerobic Anaerobic 
wastewater wastewater 
treatment facilitytreatment facility

A

~ 3/4 mile



Preliminary COPreliminary CO22 Process Flow DiagramProcess Flow Diagramyy 22 gg
for ADM Sitefor ADM Site Output

Dry at ~1 300-1 500 psiaDry at ~1,300 1,500 psia

IInput
Wet at 14.5 psia from Trimeric Corporation



COCO22 –– Where will it go and how do we Where will it go and how do we 
h k it?h k it?check on it?check on it?



ADM Test SiteADM Test Site
D

ADM Test SiteADM Test Site

AA Dehydration/Dehydration/AA Dehydration/ Dehydration/ 
compression compression 
facility locationfacility location
BB Pipeline routePipeline route

FC

BB Pipeline routePipeline route
CC Injection well Injection well 
sitesite
DD RepresentativeRepresentative

BD

DD Representative Representative 
verification well verification well 
sitessites
FF AnaerobicAnaerobicFF Anaerobic Anaerobic 
wastewater wastewater 
treatment facilitytreatment facility

A

~ 3/4 mile



Injection into the WeaberInjection into the Weaber--HornHorn
11--degree Dipping Bedsdegree Dipping Beds11 degree Dipping Bedsdegree Dipping Beds

30 years of injection

Injection Interval
500 ft

After 100 years of shut-in
Under the Seal

Under low perm zone

4.6 miles

1 million tonnes per year injection



Simulation of COSimulation of CO22 Injection into Mt. Simon Injection into Mt. Simon 
at ADM Siteat ADM Siteat ADM Siteat ADM Site

Weaber–Horn (Loudon)

High Perm Layer (8) Injection Only

7000

1/3 million tonnes/yr for 3
years, 1 yr of injection

1/3 million tonnes/yr for 3
years, 2 yrs of injection

1/3 million tonnes/yr for 3
years, 3 yrs of injection

10 years shut in after
3 yrs of injection

100 years shut in after
3 yrs of injection

Sonic porosity

Injection well Injection well Injection well Injection wellInjection wello 0.05 0.1 0.15 0.2 0.25

220

7.0

210

7200

7400

th

440

68

3.6

7600

7800

De
pt

1,700

68

Permeability

8000

8200

500 ft

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50

Gas saturation



Basic NearBasic Near--
S f SitS f SitSurface Site Surface Site 

Monitoring PlanMonitoring Plan

Shallow ground Shallow ground 
water wellswater wells
Instrument the drain Instrument the drain 
tile systemtile system
Electrical resistivityElectrical resistivityElectrical resistivityElectrical resistivity
near injection well near injection well 
Surface flux Surface flux 

N

chamberschambers
Atmospheric Atmospheric 

it iit i
Injection well

Groundwater monitoring well

Well pad Extent of injected CO2 plume

Drain tileEddy Covariance tower

monitoringmonitoring



Surface Surface 
Monitoring ofMonitoring of IR Gas 

A lMonitoring of Monitoring of 
Air and Soil Air and Soil 

for COfor CO22

Analyzer

for COfor CO22 Sonic 
anemometer  

UGA Laboratory for Environmental 
Physics

Gro nd ater and CO flo and transport

from Oldenburg, LBNL

Groundwater and CO2 flow and transport



Shallow Groundwater MonitoringShallow Groundwater Monitoring

Wells drilled and
periodically

sampledsampled



Wells Near Wells Near 
ADM SiteADM Site

2.5 mi radius 2.5 mi radius 
f if iarea of reviewarea of review

Some existing Some existing 
ll bll bwells may be wells may be 

adapted to adapted to 
monitoringmonitoringmonitoring monitoring 
programprogram



Predicted Shallow Groundwater FlowPredicted Shallow Groundwater Flow––
Particle TrackingParticle TrackingParticle TrackingParticle Tracking



Area Area eaea
MonitoringMonitoring

Shallow Shallow 
ddground ground 

water wellwater well

CIR satellite CIR satellite 
imageryimagery

N

g yg y

0 2,0001,000500 3,000 4,000 Feet

0 05 Miles.0.40.30.20.1



Baseline 3DBaseline 3D
D iD iDesignDesign

Migration Migration gg
aperture (green) aperture (green) 
for full fold of for full fold of 
site (yellow)site (yellow)(y )(y )
Surface use will Surface use will 
limit some limit some 
source (red)source (red)source (red) source (red) 
and receiver and receiver 
(black) locations(black) locations
40 x 40 ft bins40 x 40 ft bins40 x 40 ft bins40 x 40 ft bins
8080--fold fold 
coveragecoverage
Concurrent VSP Concurrent VSP 



Reactive Transport Modeling of SequestrationReactive Transport Modeling of Sequestration
Partitioning at Sleipner (Johnson et al., 2002, 2004b)Partitioning at Sleipner (Johnson et al., 2002, 2004b)

trapping mechanisms (DSH: 20 yrs) 
1.00

MgCO3 vol%

0.05

mineral
(shales)

75 0.05 MgCO3

mineral
(aquifer)

vol%por%
200
m 

XSH: 3 yr

20 yr
2 d

7 d
12 d

res.
satn.

mineral

NaAlCO3(OH)2

( q )
0.20
vol%

XSH: 3 yr
75 
por%

CO2 aq. conc.
1.25 

(aquifer)

m

CSH: 3 yr

CO2 imm. satn.
75 
por%

solubility
300 m0

DSH: 3 yr

Hydro-
dynamic

300 m0 



Wellbore Wellbore 
S h tiS h tiSchematicSchematic

Well logs, whole Well logs, whole 
core, fluid sampling, core, fluid sampling, 
sidewall cores sidewall cores 
before setting pipebefore setting pipebefore setting pipebefore setting pipe
Cement to surface Cement to surface 
in both intermediate in both intermediate 

d l id l iand long stringsand long strings
Chrome steel Chrome steel 
casing in Mt Simoncasing in Mt Simoncasing in Mt. Simon casing in Mt. Simon 
and Eau Claireand Eau Claire



Plume Monitoring StrategiesPlume Monitoring Strategies
Position of COPosition of CO22 plume based on repeat surface plume based on repeat surface 
and downhole geophysics similar to Sleipner and downhole geophysics similar to Sleipner 
project in Norway and Frio Brine Pilot nearproject in Norway and Frio Brine Pilot nearproject in Norway and Frio Brine Pilot near project in Norway and Frio Brine Pilot near 
HoustonHouston

1994               1995                2001
Frio Brine Pilot

Sleipner 4D Geophysics Daley et al, 2007
CO2 response



88--Level ArrayLevel Array88 Level ArrayLevel Array

Cables interlaced to Cables interlaced to 
h l id l fh l id l fhelp avoid loss of help avoid loss of 
adjacent sensorsadjacent sensors
Sensors close enoughSensors close enoughSensors close enough Sensors close enough 
to perforations for to perforations for 
microseismicmicroseismicmicroseismic microseismic 
monitoringmonitoring



VSP and Microseismic SensorsVSP and Microseismic SensorsVSP and Microseismic SensorsVSP and Microseismic Sensors
Sensors tested Sensors tested 
as run in the holeas run in the hole
TubingTubing--conveyed conveyed 
geophones are geophones are 
deployed deployed 
hydraulicallyhydraulicallyhydraulicallyhydraulically



Area Area eaea
MonitoringMonitoring

Shallow Shallow 
ground waterground water
CIR satelliteCIR satelliteCIR satellite CIR satellite 
ImageryImagery

Radial repeatRadial repeat

N

Radial repeat Radial repeat 
vertical vertical 
seismic seismic 
profilesprofiles

0 2,0001,000500 3,000 4,000 Feet

0 05 Miles.0.40.30.20.1

profilesprofiles



ADM Test SiteADM Test Site
D

ADM Test SiteADM Test Site

AA Dehydration/Dehydration/AA Dehydration/ Dehydration/ 
compression compression 
facility locationfacility location
BB Pipeline routePipeline route

FC

BB Pipeline routePipeline route
CC Injection well Injection well 
sitesite
DD RepresentativeRepresentative

BD

DD Representative Representative 
verification well verification well 
sitessites
FF AnaerobicAnaerobicFF Anaerobic Anaerobic 
wastewater wastewater 
treatment facilitytreatment facility

A

~ 3/4 mile



Plume Monitoring StrategiesPlume Monitoring Strategiesg gg g
Drill two verification wells (Drill two verification wells (DD) based on surface ) based on surface 
seismic and VSP data generally one updip andseismic and VSP data generally one updip and packerseismic and VSP data, generally one updip and seismic and VSP data, generally one updip and 
one downdip, or placed based on VSP plume one downdip, or placed based on VSP plume 
boundary imagingboundary imaging

D
Open-hole 

logging and 
flexible P port

F
B

C

D

flexible 
(Westbay) fluid 
sampling 

P port

A

BD strategy
Pressure/temp. 

monitoring

sampling port

A monitoring
Cased-hole 

logging



Expected outcomesExpected outcomes



What are the Phase III outcomes?What are the Phase III outcomes?
A largeA large--scale scale injection of 1 million tonnes of COinjection of 1 million tonnes of CO22
successfully demonstrated and associated safetysuccessfully demonstrated and associated safetysuccessfully demonstrated and associated safety, successfully demonstrated and associated safety, 
efficiency, and effectiveness requirements metefficiency, and effectiveness requirements met
Volume Volume sufficient to monitor geophysically;sufficient to monitor geophysically; overall overall 

ff t l bl t IGCCff t l bl t IGCCeffort scalable to IGCCeffort scalable to IGCC
A A process model establishedprocess model established for characterization for characterization 
permitting, equipment, injection, environmental permitting, equipment, injection, environmental p g, q p , j ,p g, q p , j ,
monitoring, and outcome assessment that will support monitoring, and outcome assessment that will support 
energy facility development with integrated carbon energy facility development with integrated carbon 
sequestration in the Illinois Basin, nationally, andsequestration in the Illinois Basin, nationally, andsequestration in the Illinois Basin, nationally, and sequestration in the Illinois Basin, nationally, and 
globallyglobally
An An “active” geological site model“active” geological site model developed and developed and 
continually updated as new data are acquiredcontinually updated as new data are acquiredcontinually updated as new data are acquiredcontinually updated as new data are acquired



OutreachOutreachOutreachOutreach

ADM Partnership building and project coordinationADM Partnership building and project coordinationADM Partnership building and project coordinationADM Partnership building and project coordination
Public information session to announce Phase III and Public information session to announce Phase III and 
inform publicinform public
OnOn site visits during well constructionsite visits during well constructionOnOn--site visits during well constructionsite visits during well construction

MGSC Partnership MeetingsMGSC Partnership Meetings
Joint effort by Illinois, Indiana, and Kentucky Joint effort by Illinois, Indiana, and Kentucky 
Geological Surveys initiated January 2008Geological Surveys initiated January 2008Geological Surveys initiated January 2008Geological Surveys initiated January 2008

Distribution and Creation of MaterialsDistribution and Creation of Materials
PostersPosters
VideoVideo
Interactive sequestration animationsInteractive sequestration animations
Fourth Edition of Model CreatedFourth Edition of Model Created –– working towardworking towardFourth Edition of Model Created Fourth Edition of Model Created working toward working toward 
production and availabilityproduction and availability

Complete Website RedesignComplete Website Redesign



EducationEducation
Developing teacher workshopsDeveloping teacher workshops

Situated to benefit the Phase III local and regional Situated to benefit the Phase III local and regional gg
communitycommunity
Laying the groundwork for programs in the Decatur school Laying the groundwork for programs in the Decatur school 
districtdistrict
Illinois Basin region Illinois Basin region 

Earth Explorers Program in Decatur, Illinois Earth Explorers Program in Decatur, Illinois –– January 2008January 2008
Program designed to support local elementary schoolProgram designed to support local elementary schoolProgram designed to support local elementary school Program designed to support local elementary school 
teachersteachers

Hosting Keystone Climate Change Workshop in August 2008Hosting Keystone Climate Change Workshop in August 2008
Bringing in teachers from Illinois Indiana and KentuckyBringing in teachers from Illinois Indiana and KentuckyBringing in teachers from Illinois, Indiana, and KentuckyBringing in teachers from Illinois, Indiana, and Kentucky

Partnering with University of Illinois to provide content courses Partnering with University of Illinois to provide content courses 
for Math Science Partnership Infor Math Science Partnership In--Service Master’s Degree Service Master’s Degree 
program for teachersprogram for teachersprogram for teachersprogram for teachers
Richland Community College Richland Community College –– initial meeting planned for April initial meeting planned for April 
20082008



Risk Management Risk Management 
and Safetyand Safety

RED
YELLOW
GREEN

INTOLERABLE: Do not take this risk

UNDESIRABLE: Demonstrate ALARP before proceeding

ACCEPTABLE: Proceed carefully, with continuous improvement

-16 to -10

-9 to -5

-4 to -2

BLACK NON-OPERABLE: Evacuate the zone and or area/country-25 to -20

and Safetyand Safety
FEPFEP-- base risk analysis base risk analysis 
led by SCS with 2 roundsled by SCS with 2 rounds

P
ossible

U
nlikely

Im
probable

P
robable

Likely

MITIGATION

Control
Measures

BLUE NEGLIGIBLE: Safe to proceed-1

led by SCS with 2 roundsled by SCS with 2 rounds
and 27 evaluatorsand 27 evaluators
77 FEPs being ranked77 FEPs being ranked

-1
1L

-2
2L

-3
3L

-4
4L

-5
5L

-1Light

321 54

LIKELIHOOD
PREVENTION

77 FEPs being ranked77 FEPs being ranked

SEVER

-2
1S

-3
1M

-4
1S

-6
2M

-6
3S

-9
3M

-8
4S

-12
4M

-10
5S

-15
5M

-2

-3

Serious

Major R
ITY

-4
1C

-5
1MC

-8
2C

-10
2MC

-12
3C

-15
3MC

-16
4C

-20
4MC

-20
5C

-25
5MC

-4

-5

Catastrophic

Multi-Catastrophic

HSE planHSE plan

4MC

White arrow indicates decreasing  risk

pp
PrePre--drill exercisedrill exercise



Challenges and problemsChallenges and problems



Thi th t I t Pl S h d lThi th t I t Pl S h d lThings that Impact Plans, Schedules, Things that Impact Plans, Schedules, 
Costs, and ManpowerCosts, and Manpower

Permit Permit -- timing, precedentstiming, precedents
Rig schedule and availabilityRig schedule and availabilityRig schedule and availabilityRig schedule and availability
Cost (and availability) of tubulars and services are Cost (and availability) of tubulars and services are 
major concerns as energy industry demands/costsmajor concerns as energy industry demands/costsmajor concerns as energy industry demands/costs major concerns as energy industry demands/costs 
continue to risecontinue to rise
StaffingStaffingStaffingStaffing



TransportationTransportationpp
180 mile pipeline180 mile pipeline
365 MMscf/d (7 7365 MMscf/d (7 7365 MMscf/d (7.7 365 MMscf/d (7.7 
Mtonnes/yr) designed Mtonnes/yr) designed 
pipeline from a “COpipeline from a “CO22p pp p 22
EOR” perspectiveEOR” perspective
Medium pressure Medium pressure 
(2 300 i ) 18(2 300 i ) 18 i hi h(2,300 psig) 18(2,300 psig) 18--inch inch 
pipe, cost estimate is pipe, cost estimate is 
$779,444/mile (2004$)$779,444/mile (2004$)$ , ( $)$ , ( $)
$144 million installed$144 million installed
Illinois studying Illinois studying y gy g
pipeline “backbone”pipeline “backbone”



Midwest GeologicalMidwest Geological
Sequestration ConsortiumSequestration Consortium
www sequestration orgwww sequestration orgwww.sequestration.orgwww.sequestration.org




